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Abstract: T opo lo gical relat ions have been a focus o f r esear ch in many disciplines such as computer science, ar t-i
ficial intellig ence, co gnitive science, linguistics, r obotics and geogr aphic informat ion science. Unfo rtunately,
they have so far only been defined fo r and applicable to simple objects like sing le points, cont inuous lines and
simple areas, not invo lv ing the design, definition, and description of topo log ical relat ions operating on the
complex objects. This ar ticle tries to make an effo rt to this g ap and pays attent ion to the spatial ar eas w ith
ho les. Based upon the idea of space part itio n and object decomposit ion, t opolo gica l components of an area ob-
ject wit h holes are defined by the use o f t he concept of neighbo rhood in the point set topo log y, which is a natu-
ral ex tension of the definit ions for topolog ical components o f a simple area. And t hen, a hier archical approach
to topo log ical relat ions is pr esented fo r two simple a reas, which is indeed necessary for many practical applica-
tions. The hierar chical approach is further ex tended to the topolog ical relat ions between a simple area and an
area w ith ho le( s) . I t can be concluded that the propo sed approaches ar e ver y gener al, suitable fo r topo lo gical
relat ions of both simple ar eas and complex ar eas.
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?  ?:带孔洞的面目标是现实中较为常见的一类复杂目标, 它们之间的拓扑关系要比简单面目标复杂得多?
本文基于空间划分和目标分解的思想,利用点集(拓扑学)理论中的邻域概念详细分析和描述带孔洞面目标的
点集拓扑分量,这种描述方法实质上是简单面目标点集拓扑分量描述的一种自然延展?进而,对简单面目标间
拓扑关系的描述和区分方法进行了扩展, 层次地分析和区分简单面目标与带孔洞面目标间的拓扑关系?相比
于 Egenho fer等人提出的代数描述和间接表达方法,本文提出的方法是一种直接描述和层次表达的方法,并且
与简单面目标间拓扑关系的表达方法是相统一的?
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3  带孔洞面目标的拓扑区分方法
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Fig. 3 Ident ification o f po int- set topolog y fo r an area w ith holes in IR2
4  带孔洞面目标间拓扑关系的层次表达
方法
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Fig . 5  Tw ent y- three basic relations betw een a simple area and an area w ith hole
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Fig . 7  H ierar chica l representation o f the tw enty- thr ee basic topolog ical relations
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